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(54) ELECTROSTATIC CHUCK DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress deformations 
caused by thermal stresses. 
SOLUTION: An electrostatic chuck 21, which a 
semiconductor wafer 9 is placed on a substrate placing 
surface 26 formed by a thin film dielectric layer, and a 
substrate 22 are provided, and the substrate 22 is 
constituted by an alumina composite material. The 
composition of the composite material on the side of the 
chuck 21 is formed by the material, having the thermal 
expansion coefficient approximating that of the chuck 
21, and the composition on the side of a cooling block 20 
is formed by a material, having the thermal expansion 
coefficient approximating that of a cooking block 30. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrostatic chuck by which it was formed by the dielectric layer of a thin 
film, and the adsorption side for adsorbing the candidate for adsorption was formed on 
this dielectric layer, At least one electrode which produces the charge for being laid 
under this electrostatic chuck and adsorbing the candidate for adsorption on the 
adsorption side of said electrostatic chuck by impression of direct current voltage, It has 
the base material which is inserted between said electrostatic chucks and cooling blocks, 
and supports said electrostatic chuck. According to coefficient of thermal expansion, 
divide the presentation of the ingredient inside said base material into plurality, and 
among said base materials, coefficient of thermal expansion is close to the coefficient of 
thermal expansion of said electrostatic chuck, and constitutes the presentation by the 
side of said electrostatic chuck. The electrostatic adsorber with which coefficient of 
thermal expansion is close to the coefficient of thermal expansion of said cooling block 
with adsorber, and comes to constitute the presentation by the side of said cooling block. 
[Claim 2] The electrostatic adsorber according to claim 1 characterized by having the 
preheating means which carries out preheating of said base material. 
[Claim 3] Said base material is an electrostatic adsorber according to claim 1 or 2 
characterized by being the composite which made the ceramic system inorganic 
material mix into a metal. 

[Claim 4] It is the electrostatic adsorber according to claim 1 or 2 characterized by a 
coefficient of thermal expansion coming gradually to change with the ratios of the 
ceramic system inorganic material with which the composite of each class is mixed into 
a metal by said base material coming to carry out two or more laminatlngs of the 
composite which made the ceramic system inorganic material mix into a metal. 
[Claim 5] Said base material is an electrostatic adsorber according to claim 1 or 2 to 
which a presentation ratio is characterized by coming to change continuously or 



gradually by change of the amount of spatters of a plural ion beam spatter. 
[Claim 6] The surface interface of the base material which consists of said composite is 
an electrostatic adsorber according to claim 3 or 4 characterized by coming to be formed 
by the ion beam spatter method. 

[Claim 7] The electrostatic adsorber according to claim 1, 2, 3, 4, 5, or 6 characterized by 
said electrostatic chuck and said base material coming to join through a metal. 
[Claim 8] The adsorption side of said electrostatic chuck is an electrostatic adsorber 
according to claim 1, 2, 3, 4, 5, 6, or 7 characterized by thin film technique coming to be 
formed in a concave convex. 

[Claim 9] The adsorption side of said electrostatic chuck is an electrostatic adsorber 
according to claim 8 characterized by coming to be formed by the ion milling method. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an electrostatic adsorber and relates to 
a suitable electrostatic adsorber to carry out adsorption maintenance of a 
semi conductor wafer, a liquid crystal substrate, other processed substrates, etc. 
according to an electrostatic operation especially in an etching system, ion implantation 
equipment, CVD (Chemical Vapor Deposition) equipment, a sputtering system, etc. 
[0002] 

[Description of the Prior Art] When carrying out membrane formation processing or 
carrying out processing processing of the wafer of a semi conductor etc. by an etching 
system etc. using an etching system, a CVD system, etc., generally a wafer is laid on a 
substrate electrode holder. The electrostatic chuck is prepared in the substrate electrode 
holder, and this electrostatic chuck is well used as a device which carries out adsorption 
maintenance of the wafer with electrostatic attraction (Coulomb force). This 
electrostatic chuck is embedded into a wrap and a ceramic member with a thin 
dielectric film in both sides of the thin electrode which consists of electric conduction 
material, such as copper. And if direct current voltage is impressed to the electrode of an 
electrostatic chuck, forward or negative electrostatic charge will arise on the front face 
(front face by the side of the electrostatic chuck upper part) of the substrate installation 
side of an electrostatic chuck, and the substrate on a substrate installation side will be 
adsorbed with this electrostatic charge. As a dielectric film which constitutes this 
electrostatic chuck, ceramic ingredients, such as an aluminum oxide and alumimium 
nitride, are used well. 

[0003] The support base material holding an electrostatic chuck is arranged at the 
electrostatic chuck bottom. It faces joining a support base material to an electrostatic 
chuck, and various kinds of approaches, such as manufacturing an electrostatic chuck 



and a support base material by one, joining an electrostatic chuck on a support base 
material, or forming a direct thin film on a support base material like a spraying 
process, are proposed. The approach of forming an electrostatic chuck and a base 
material by one is good when there is no big heat input in a wafer, but if there are many 
heat inputs, the thermal stress by the temperature gradient of itself will tend to cause a 
crack of an electrostatic chuck. Also in the approach of joining to an electrostatic chuck 
on a base material, the cement tends to cause a crack of an electrostatic chuck, and 
peeling. Moreover, the membrane stress by the differential thermal expansion of an 
electrostatic chuck and a base material serves as a technical problem, and a spraying 
process also tends to cause a crack of an electrostatic chuck. Furthermore, though the 
base material itself is chosen as the ingredient of a coefficient of thermal expansion 
comparable as a dielectric film, there is difficulty in the manufacture approach, 
workability, etc. 

[0004] It is unifying the adsorption section of an electrostatic chuck, and both of a 
support block with ceramic composite, and, specifically, the thing which the thermal 
stress by the difference in coefficient of linear expansion is eased [ thing ], and makes 
the addition rate of a conductive ingredient functionally-gradient-materiaHze for 
compaction of adsorption and electric discharge time amount is proposed as indicated by 
JP,9-8114,A. However, thermal conductivity falls by forming a support block into 
ceramic composite, and it is hard coming to avoid the thermal stress in a process with 
many heat inputs from the plasma of CVD. Moreover, the joint maiterial formed with the 
elastic body between the support blocks and the electrostatic chucks which are called a 
susceptor is prepared, and the thing aiming at relaxation of thermal stress is proposed 
as are indicated by JP,63-283037,A, and indicated by the thing and JP,6-283594,A which 
aimed at relaxation of thermal stress by inserting the elastic insulator film in the 
adsorption section (between ceramic sheet metal and support blocks). However, as for 
these things, a life is influenced with the junction approach of middle material, 
adhesives, etc. In addition, although [ JP,4-34953,A / the thermally conductive high 
ingredient of a base material ] it is indispensable and the equal thing of the coefficient of 
linear expansion of the electrode and the dielectric layer of a perimeter of the adsorption 
section is desirable, reference is not made about the relation of the linear expansion of 
these dielectric layers and a support block. 

[0005] On the other hand, for an insulating thin film, although the thing of structure 
which set the ingredient of a different coefficient of linear expansion in two or more 
[ fold ] is proposed in JP, 6- 204326, A, even if it adopts such structure, absorption of 
thermal stress becomes difficult with an insulating thin film as a substrate becomes an 



elevated temperature/ Moreover, in JP,6-260449,A, as a base material which is a 

» 

support block, although the ingredient with the small difference of the coefficient of 
linear expansion and the coefficient of linear expansion of the ingredient which 
constitutes an electrostatic chuck is proposed, when using it in the state of an elevated 
temperature, reference is not made especially about own stress of a base material 
becoming a technical problem according to the temperature gradient inside a base 
material and the medium for cooling. 

[0006] Moreover, although what forms the support base material in which an 
electrostatic chuck is made to form with a ceramic which serves as the same coefficient 
of linear expansion as electrostatic chuck material is proposed in JP,7- 135246, A, 
reference is not made about a thermally conductive problem and relation with the 
support block which cools a support block being important like what was mentioned 
above. In addition, although the thing of structure which doubled coefficient of linear 
expansion in JP,8-8330,A, JP,7-297267,A, JP,9- 172054, A, JP,9-82788,A, etc., 
respectively is proposed, the same trouble as what also mentioned these above is 
included. 
[0007] 

[Problem(s) to be Solved by the Invention] With the conventional technique, junction or 
dielectric material is not enough considered with elevatedtemperature-izing of 
membrane formation processes, such as CVD, about the ceramic member for a dielectric 
layer of an electrostatic chuck breaking by the difference in both coefficient of linear 
expansion, if the dielectric material for electrostatic chucks and a base material are 
unified or a base material is made to cover dielectric material and a base material. 
[0008] The magnitude of the electrostatic chuck which lays a substrate also becomes 
large, hauling by the differential thermal expansion for a joint of an electrostatic chuck 
and a support base material, deformation, the stress concentration of an edge, etc. pose 
a big problem, and, specifically, it becomes easy to separate as wafer size becomes large 
with 12 inches from 8 inches with enlargement of substrate size in recent years. In a 
treatment process into which a bigger heating value than a plasma side flows still like 
CVD or a spatter, in order to avoid the deformation and stress concentration by own 
internal thermal stress of a base material by the front flesh-side temperature gradient, 
it is obliged to also secure the heat transfer engine performance. 

[0009] If bond strength of the adhesives to join is made low on the other hand or the 
cementing material of a low-melt point point is used, in a repeat treatment process, a 
plane of composition will become easy to separate and the life of a product will become 
short. Moreover, in compositeization, although ceramic die materials are mixed in 



aluminum material in many cases, difficulty is in the workability. 

[0010] The purpose of this invention is to offer the electrostatic adsorber which can 

control deformation by thermal stress. 

[0011] 

[Means for Solving the Problem] The electrostatic chuck by which this invention was 
formed by the dielectric layer of a thin film, and the adsorption side for adsorbing the 
candidate for adsorption was formed on this dielectric layer in order to attain said 
purpose, At least one electrode which produces the charge for being laid under this 
electrostatic chuck and adsorbing the candidate for adsorption on the adsorption side of 
said electrostatic chuck by impression of direct current voltage, It has the base material 
which is inserted between said electrostatic chucks and cooling blocks, and supports 
said electrostatic chuck. According to coefficient of thermal expansion, divide the 
presentation of the ingredient inside said base material into plurality, and among said 
base materials, coefficient of thermal expansion is close to the coefficient of thermal 
expansion of said electrostatic chuck, and constitutes the presentation by the side of 
said electrostatic chuck. The electrostatic adsorber with which coefficient of thermal 
expansion is close to the coefficient of thermal expansion of said cooling block with an 
adsorber, and comes to constitute the presentation by the side of said cooling block is 
constituted. 

[0012] It faces constituting said electrostatic adsorber and the following elements can be 
added, (l) It has the preheating means which carries out preheating of said base 
material. 

[0013] (2) Said base material is the composite which made the ceramic system inorganic 
material mix into a metal. 

[0014] (3) Said base material comes to carry out two or more laminatings of the 
composite which made the ceramic system inorganic material mix into a metal, and a 
coefficient of thermal expansion comes gradually to change with the ratios of the 
ceramic system inorganic material with which the composite of each class is mixed into 
a metal. 

[0015] (4) Said base material comes to change with change of the amount of spatters of a 
plural ion beam spatter continuously [ a presentation ratio ] or gradually. 
[0016] (5) It comes to form the surface interface of the base material which consists of 
said composite by the ion beam spatter method. 

[0017] (6) Said electrostatic chuck and said base material come to join through a metal. 
[0018] (7) Thin film technique comes to form the adsorption side of said electrostatic 
chuck in a concave convex. 



[0019] (8) It comes to form the adsorption side of said electrostatic chuck by the ion 
milling method. 

[0020] While dividing the presentation of the ingredient inside a base material into 
plurality according to coefficient of thermal expansion and making the 
coefficient-of linear-expansion property of the part near the dielectric film of a base 
material become a value near a dielectric film according to the above mentioned means 
While being able to control deformation by the heating value which passes through the 
inside of a base material in order to carry out inclination functionalization of the 
ingredient presentation inside a base material so that the 
coefficient-of-linear-expansion property by the side of the cooling block of a base 
material may become a value near the property of a cooling block On the whole, the 
thermal stress by the temperature gradient of an electrostatic chuck and a base 
material and the thermal stress by the temperature gradient of a base material and a 
cooling block can also be eased, and the substrate for adsorption can be held in the 
condition of having been stabilized also about the process a big heat input is expected to 
be. Moreover, by carrying out the remaining heat of the base material beforehand with 
preheating means, such as a heater, the temperature change by the heat input from the 
candidate for adsorption can be reduced, the difference of the amount of thermal 
expansion of a dielectric film and a base material can be lessened, and the stress 
concentration accompanying a temperature change can be reduced. 
[0021] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is 
explained based on a drawing. 

[0022] Drawing 1 is the important section sectional view showing 1 operation gestalt of 
this invention. In drawing 1 , the electrostatic adsorber 20 is formed for example, in the 
vacuum processing chamber 2 (it abbreviates to a chamber 2 below.) of the process 
processor 1 used as plasma- CVD equipment. The chamber 2 is formed in the core box 
using an aluminum containing alloy, stainless steel, etc. Evacuation pumps, such as a 
turbo molecular pump, are formed in the pars basilaris ossis occipitalis of a chamber 2 
with the sluice valve 3, and evacuation of the inside of a chamber 2 is carried out with 
the evacuation pump 4. The gas inlets 5 and 6 for gas supply are formed in the upper 
part of a chamber 2, and nitrogen etc. is introduced as gas SiH4, 202, and for a purge as 
gas for a reaction from gas inlets 5 and 6 in a chamber 2. Moreover, the opening 7 for 
carrying in the semi conductor wafer 9 in a chamber 2 and a sluice valve 8 are formed in 
the side face of a chamber 2. When a sluice valve 8 opens and closes opening 7 and a 
sluice valve 8 is opened, the semi conductor wafer 9 is carried in in a chamber 2 through 



opening 7 by the vacuum robot 10 which is a vacuum conveyance device. And the 
carried-in semi-conductor wafer 9 is laid on the substrate electrode holder 11 to which 
the electrostatic adsorption device was attached, and adsorption maintenance is carried 
out. 

[0023] The substrate electrode holder 11 is equipped with the electrostatic adsorber 20 
and the cooling block 30, and is constituted, and the cooling block 30 is being fixed to the 
pars basilar is ossis occipitalis of a chamber 2 through the insulating material 31. The 
electrostatic adsorber 20 is equipped with the electrostatic chuck 21 and the base 
material 22, a base material 22 is joined to the parsbasilaris-ossis-occipitalis side of the 
electrostatic chuck 21, and the cooling block 30 for cooling the heating value heated to a 
base material 22 at the pars-basilaris-ossis-occipitalis side of a base material 22, for 
example, the heating value of a plasma treatment process, is joined. 
[0024] The electrostatic chuck 21 is joined to one through the metallizing section 37 on 
the base material 22, as shown in drawing 2 . It faces forming this electrostatic chuck 21, 
and a dielectric film 24 is first formed for an alumina system ceramic ingredient in the 
shape of a thin film in a spraying process etc. on a base material 21. On this dielectric 
film 24, the electrodes 23A and 23B of the pair of the shape of a thin film by conductive 
ingredients, such as copper, are formed. Furthermore, the dielectric film 25 of the same 
ingredient as a dielectric film 24 is formed in the shape of a thin film on it. The 
substrate adsorption side 26 is formed in the front face of a dielectric film 25 as an 
adsorption side for adsorbing the semi conductor wafer 9 used as the candidate for 
adsorption. That is, since the semiconductor wafer 9 is directly laid in the front face of a 
dielectric film 25, processing which forms the gap 36 for enclosing the gas for substrate 
heat transfers between [ other than data smoothing ] the semi-conductor wafer 
(substrate) 9 and a dielectric film 25 is performed in the front face of a dielectric film 25. 
This gap 36 is formed according to the pattern 35 of the shape of the shallow groove for 
enclosing the gas for cooling, or stripes. Since spacing of the depth of flute by this 
pattern 35 or stripes, height, etc. influence greatly the heat transfer cooling engine 
performance of an electrostatic adsorption device with the gas for cooling, for example, 
the gas pressure of helium, they need to set up the configuration of a pattern 35 in 
consideration of these things. 

[0025] It is formed in the shape of a ctenidium, respectively, and each ctenidium is 
arranged by turns, one electrode 23A is pulled out by the exterior of a chamber 2 
through lead 27A for installation, and each electrodes 23A and 23B are connected to the 
plus electrode of DC-power-supply 28A. Electrode 23B of another side is pulled out by 
the exterior of a chamber 2 through lead 27B for installation, and is connected to the 



minus electrode of DC-power-supply 28B. If direct current voltage is impressed to each 
electrodes 23A and 23B from DC power supplies 28A and 28B, respectively, positive 
charge will arise in one electrode 23A, and a negative charge will arise in electrode 23B 
of another side. And if the semi conductor wafer 9 is laid on the substrate installation 
side 26 of the electrostatic chuck 21, a current will flow the inside of the semi conductor 
wafer 9 by forward negative charge, and adsorption maintenance of the semi conductor 
wafer 9 will be carried out by Coulomb force on the substrate installation side 26 as this 
result. In addition, a single electrode can also be used, without using the electrode of a 
positive/negative pair as an electrode. Moreover, in plasma-CVD equipment etc., when 
electrostatic adsorber 20 the very thing which has the electrostatic chuck 21 serves as a 
lower electrode and a part of chamber 2 serves as an opposite up electrode, this lower 
electrode is connected to RF generator 32. 

[0026] Moreover, in this operation gestalt, the alumina system ceramics which mixed 
other metals or a metallic oxide, the ceramics, etc. in the alumina (aluminum 203) is 
used as a dielectric film of the electrostatic chuck 21. When the substrate installation 
side 26 is formed using the alumina system ceramics, this reason has the large proper 
contact resistance value (omegacm) of the semi-conductor wafer (silicon wafer) 9, and is 
because the resistivity for acquiring the electrostatic adsorption power of business is 
obtained even when a conductive particle and the particle for resistance adjustment are 
included. 

[0027] Moreover, it faces forming a pattern 35 on a dielectric fi lm 25, and it is necessary 
to take the following things into consideration. That is, it is necessary to make 
homogeneity conduct the heat input of the semi conductor wafer 9 through the gas 
cooling device between the semi conductor wafer 9 and a base material 22, and heat 
conduction of the electrostatic chuck 21 and a base material 22. However, if the 
semi conductor wafer 9 diameter [ of macrostomia Hzes, deformation of semi conductor 
wafer 9 self, deformation of a base material 22, etc. will become remarkable, and the 
need of cooling to homogeneity will become difficult. And although it becomes effective 
to make the gap 36 for gas cooling as narrow as possible in order to perform heat 
conduction efficiently, in the case of the diameter of macrostomia, the precision is 
remarkably bad, and uniform processing is next to impossible by approaches, such as 
the conventional machining and a glass bead shot. Since the repeatability and the 
model difference of an electrostatic adsorption device are also influenced greatly, in 
order to raise the precision of a pattern 35, as for this, it is effective to form a pattern 35 
by the thin film device, or to form it by the ion beam milling method. 
[0028] On the other hand, in order to carry out heat transfer cooling of the heat input 



from the semi conductor wafer 9 at the cooling block 30, a base material 22 not only 
serves as the support base of the electrostatic chuck 21, but is joined to the cooling block 
30 through the metal 34. For this reason, the function to make the thermal stress by the 
temperature gradient of a base material 22 and the cooling block 30 ease as a base 
material 22 besides the function to make the thermal stress of a base material 22 and 
the electrostatic chuck 21 ease is required. Furthermore, it is necessary to also have the 
reinforcement as the structure which prevents the deformation strain accompanying 
thermal stress and unbalance. For this reason, it faces constituting a base material 22 
and it is necessary to take into consideration the point mentioned above. 
[0029] If there is an about two 10 W/cm heat input in the semi-conductor wafer 9 and 
process temperature of the semi-conductor wafer 9 is specifically made into 350 degrees 
C in the case of plasma CVD etc., although the temperature of electrostatic chuck 21 
front face at the time of gas cooling is based also on the thermal conductivity of helium 
gas cooling section, it will become about 250-350 degrees C. In such a condition, several 
100 microns and since the dielectric films 24 and 25 of the electrostatic chuck 21 are 
thin, they do not have the effect by temperature as low [ the temperature gradient of a 
front flesh side ] as about several 10 degrees. However, the part of a base material 22 is 
in an ordinary temperature condition at the beginning, and since heat capacity is large, 
temperature does not immediately go up it by the heat input from the semi conductor 
wafer 9. That is, in an initial state, in order that the temperature of the electrostatic 
chuck 21 and a base material 22 may not go up in parallel, both temperature gradient 
becomes large and the thermal stress between both increases rapidly. For this reason, 
the approach of heating base material 22 part beforehand using heating means, such as 
a heater, can be adopted, and both temperature gradient can be made small. On the 
other hand, if the temperature of the electrostatic chuck 21 and a base material 22 other 
than the temperature gradient of a base material 22 and the electrostatic chuck 21 goes 
up, the thermal expansion by the coefficient of thermal expansion of a proper will be 
produced, respectively, and thermal stress will occur according to the difference of the 
thermal expansion. 

[0030] Then, suppose the base material 22 that the composite material of an aluminum 
system is created as the base in this operation gestalt. That is, when a base material 22 
is constituted from an aluminum gold group, the coefficient of thermal expansion of an 
aluminum gold group and thermal conductivity are 23x10-6,200 W/mdegrees C, 
respectively. On the other hand, the coefficient of thermal expansion of the alumina film 
as dielectric films 24 and 25 of the electrostatic chuck 21 and thermal conductivity are 
8x10-6 and about 30 W/mdegree C, respectively, and there is a 



coefficientof-thermalexpansion difference among both. And it is better considering the 
thermal conduction engine performance, to make thin the alumina film 24 and 25 of the 
electrostatic chuck 21. For this reason, if a base material 22 is constituted from an 
aluminum gold group and the alumina film 25 of the electrostatic chuck 21 is formed 
thinly, as for membrane stress, even about 100-degree C temperature gradient will 
become 100kg/cm2, and the alumina film (dielectric film) will separate. 
[0031] Then, in this operation gestalt, in order to make small the difference of the 
coefficient of thermal expansion of a base material 22 and the electrostatic chuck 21, the 
fine grain of about several microns SiC is made to mix in a base material 22, and it is 
supposed that a base material 22 is constituted with composite. A base material 22 is 
faced constituting as composite which made the aluminum gold group the subject, SiC 
can be made to be able to mix in dissolution aluminum, or the approach of making 
dissolution aluminum pressing fit into the SiC ceramics can be adopted. In this case, an 
average coefficient of thermal expansion is obtained with the ratio which mixes a 
metallic oxide and the ceramics into an aluminum gold group. For example, if SiC is 
mixed about 50%, the coefficient of thermal expansion of composite will be set to about 
14x10-6, and if it mixes about 70%, it will become about 8x10-6. If the dielectric films 
24 and 25 of the electrostatic chuck 21 and the temperature of a base material 22 rise to 
about 200 degrees C when SiC is mixed 50%, it will become membrane stress 100kg/cm2 
or more by both differential thermal expansion. Therefore, it is required to decide the 
upper limit of the temperature of the electrostatic chuck 21, or to decide the ratio of the 
ingredient to mix with the temperature of the semi conductor wafer 9 of the process to 
be used. However, if the ratio of SiC becomes not much high, if it is [ compound ] hard 
coming-izing, similarly workability will also get very bad, or thermal conductivity will 
also fall. 

[0032] Then, in this operation gestalt, it is characterized by dividing the presentation of 
the ingredient of the base material 22 interior into plurality according to coefficient of 
thermal expansion (coefficient of thermal expansion), coefficient of thermal expansion 
being close to the coefficient of thermal expansion of the electrostatic chuck 21, and 
constituting as a presentation by the side of the electrostatic chuck 21, among base 
materials 22, and coefficient of thermal expansion being close to the coefficient of 
thermal expansion of the cooling block 30, and constituting as a presentation by the side 
of the cooling block 30. 

[0033] He specifically makes about into 10x10-6 the coefficient of thermal expansion of 
composite 22A by the side of the base material 22 joined to the dielectric film 24 of the 
electrostatic chuck 21, and is trying to ease the stress which acts among both. The 



coefficient of thermal expansion of composite 22B furthermore joined to composite 22A 
is made about into 14x10-6, and the coefficient of thermal expansion of composite 22C 
joined to composite 22B is made about into 18x10-6. That is, since the laminating of the 
three composites 22A, 22B, and 22C is carried out, they are constituted, and the base 
material 22 is constituted so that the coefficient of thermal expansion of each 
composites 22A, 22B, and 22C may change gradually, it can ease the thermal stress of 
the base material 22 interior. Moreover, since the coefficient of thermal expansion of 
composite 22C joined to the cooling block 30 which consisted of aluminum is about 
18x10-6, the thermal stress by the differential thermal expansion of composite 22C and 
the cooling block 30 can also be reduced. 

[0034] Thus, in this operation gestalt, since the base material 22 was constituted from 
two or more composites 22A, 22B, and 22C with which coefficient of thermal expansion 
differs, the coefficient of thermal expansion was close to the coefficient of thermal 
expansion of the electrostatic chuck 21, and constituted the presentation of composite 
22A, and coefficient of thermal expansion was close to the coefficient of thermal 
expansion of the electrostatic block 30 and constituted the presentation of composite 
22C, heat deformation of base material 22 self and secular change can be reduced. For 
this reason, even if the electrostatic adsorber 20 is used in the comparatively hot 
ambient atmosphere which is 200-300 degrees C, it can be equal to use of a repeat, and 
even if the semi conductor wafer 9 is the thing of the diameter of macrostomia and is 
constituted 8 inches, 10 etc. inches, etc., improvement in endurance can be aimed at. 
[0035] Moreover, since base material 22 itself consists of aluminum systems, as for 
thermal conductivity, becoming a problem comparatively has few base materials 22. 
However, when a base material 22 is formed with a ceramic system ingredient, there is 
a possibility that the heat conductivity may break out [ the big internal stress in a big 
temperature gradient arising between a base material 22 and the cooling block 30, since 
it is small ] compared with an aluminum system. For example, if the heat input of 100 
W/cm2 is cooled through the alumina composite of thermal conductivity 30 W/cm2, the 
temperature of a base material 22 will become 100 degrees C. 

[0036] Moreover, as it faces constituting a base material 22 and is shown in drawing 3 , 
as the same thing as Composites 22A, 22B, and 22C, a coefficient of thermal expansion 
can manufacture Composites 38A, 38B, and 38C according to an individual, and can 
also adopt the configuration which carries out the laminating of each composites 
38A-38C, and is joined mutually. However, it is necessary to take care that the 
processing temperature of cement, for example, a low agent, does not leave residual 
thermal stress to base material 22 self. 



[0037] Moreover, when the flow stress by the temperature gradient of a base material 22 
and the cooling block 30 cannot be disregarded, the groove slit 39 can be formed in 
composite 38B, and the stress by the temperature gradient of a base material 22 and 
the cooling block 30 can also be made to ease. 

[0038] Moreover, instead of pouring cooling water to the cooling water 33 of the cooling 
block 30, the approach of pouring warm water and making the stress by the 
temperature gradient with a base material 22 easing can also be made to adopt. 
[0039] Moreover, in said operation gestalt, a copper system ingredient also with a 
coefficient of thermal expansion smaller than aluminum can also be used as an 
ingredient of the cooling block 30. In this case, composite 38B of a base material 22 is 
also omissible. 

[0040] Moreover, a thing [ a thing ] combine low expansion coefficient ingredients, such 
as titanium, and other ingredients, and the coefficient of thermal expansion inside a 
base material changes base material 22 self instead of aluminum system composite 
gradually and which uses it, carrying out inclination functionalization is also possible. 
Any case can make the difference by deformation and expansion ease for oneself [ base 
material 22 ] with heat. 

[0041] Moreover, as it faces forming a base material 22 with composite and is shown in 
drawing 5 , a base material 22 can be manufactured with accurate composite by 
changing uniquely the presentation ratio of the sputtered particles which disperse from 
each targets 53 and 54 continuously or gradually by controlling the ion current of each 
ion sources 51 and 52 using the ion sources 51 and 52 for spatters arranged at the both 
sides of the ion source 50 for assistance. In this case, the surface interface of the base 
material 22 which consists of composite will be formed by the ion beam spatter method. 
[0042] When forming the concave convex by the pattern 35 in the front face of the 
electrostatic chuck 21, accurate surface treatment becomes possible by using thin film 
technique, for example, the ion milling method. For example, as shown in drawing 6 , an 
ion beam 40 is irradiated on the front face of the electrostatic chuck 21 from the ion 
source of the ion milling system used for etching for liquid crystal large area plates, or 
ceramic processing for the magnetic heads, this - the time - electrostatic ~ a chuck - 
21 ■ a front face - **** a pattern - 35 - having followed - a resist - 41 - applying - 
having - **** - an ion beam - 40 - an exposure - a resist - 41 - a part - 41 * ' - 
electrostatic - a chuck - 21 - a part - 21 - 1 - removing - having electrostatic - a 
chuck - 21 a front face - **** adsorption - a field - precision - good ;* forming - 
having . 
[0043] 



[Effect of the Invention] As explained above, according to this invention, the 
presentation of the ingredient inside a base material is divided into plurality according 
to coefficient of thermal expansion. Since coefficient of thermal expansion was close to 
the coefficient of thermal expansion of an electrostatic chuck, and constituted, it was 
close to the coefficient of thermal expansion of coefficient of thermal expansion's cooling 
block of the presentation by the side of a cooling block and the presentation by the side 
of an electrostatic chuck was constituted among base materials, Deformation by 
thermal stress can be controlled, and even if the candidate for adsorption becomes 
large sized, improvement in endurance can be aimed at. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the important section sectional view showing 1 operation gestalt of this 
invention. 

[Drawing 2l It is the important section sectional view of an electrostatic adsorber. 
[Drawing 31 It is the sectional view showing other operation gestalten of a base material. 
[Drawing 4l It is the sectional view showing other operation gestalten of a base material. 
[Drawing 5l It is a block diagram for explaining the manufacture approach of a base 
material. 

[Drawing 61 It is drawing for explaining the surface treatment approach of an 
electrostatic chuck. 
[Description of Notations] 

1 Process Processor 

2 Vacuum Processing Chamber 

3 Sluice Valve 

4 Evacuation Pump 

5 Six Gas inlet 

9 Semi conductor Wafer 

10 Vacuum Robot 

20 Electrostatic Adsorber 

21 Electrostatic Chuck 

22 Base Material 
23A, 23B Electrode 

26 Substrate Adsorption Side 
28A, 28B DC power supply 
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